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(54) SEALED RECTANGULAR BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a sealed 
rectangular battery for preventing any accident thereof 
caused by breakage of its metal case by certainly 
opening its safety valve, in a simple structure at a low 
cost. 

SOLUTION: A sealed rectangular battery is provided with 
a rectangular metal case 1 having an opening part a 
port closing Gd 2 welded to the opening part and 
blocked, a power generation element enclosed in a 
rectangular metal case 1 and a safety valve 4 for 
preventing any internal pressure rise by opening when 
the inside pressure of a battery rises abnormally. The 
weld strength of on e side of the port cjgsbifljid_ ? 
welded to the rectangular meta l c ase 1 is made smaller 
t han those of ot her side s and wh en the Inside pressure 
of the battery is increased abnormally, this «o £~b jut 
and^QDA-fia jlof the we lde d part of the port c toslngjcl 
2 to the rectangular metal case 1 are broken and the 
inside gas is exhausted smoothly. Since the safety valve 
4 is self-recovery unit after operation of the valve, 
the operational pressure far opening the safe ty valve 4 
is set lower than the pressure by w hich the s ide of 



smaller weld stren gth is broken. 
COPYRIGHT: (C)1997,JPO 



i* 9 




-1- 



<i9)b*mmw (jp) (12) & H ^ jft & (a) wmtum'mm 

#Hff¥9 -259842 

(43)&0BB ¥{£9*f(1997)10fl3B 

(5i)intci.' one* irmmmn fi 

H0 1M 2/02 H0 1M 2/02 A 

2/12 10 1 2/12 10 1 

10 2 10 2 



(21)fflH## 


ftH¥8 -72031 


(71)fflKA 


000001889 










(22)ttHB 


¥j£8*P(1996) 3 £27 B 




AEj^PTT^E^a 2 Ta 5 s 5 ^ 






(72)KW# 


fif*J ft 








*Rjff^attf#R#H2TB5#5^ = 














(74)«S!A 





(54) [£W<D£fW ^EB^fti^m 



(57) imm 

5ICT2© 1 22©j§8&g£fi!>i2J: 9 fcSS< U Wife 

PS 2 iftff^H^-X 1 ©»SaiJ^O-SB3WR!R3 
ft. rt»©^«r^A-XtCgf«-rS. £/c££#4 

#T S(¥ttE*. ^f««S©lil,>ia^JRa3nSE*J: 




1 

©«SB&K>WftiZl J: 0 S3 < . WfeOrtffitfSfittc JJ* L 

fcittci?fisss©sst>ja*^»i3nrttpai(2)ift 

»&H* - X (l)©^SSP»©-g|5^K«3 tl£ cfc 5 K 

2iMR«l/"C. WfcrtE©Jd*4l»±r*«fc5tctlli&3 
[000 1] 

[0002] 

7** y**%9©ft£©ftM£>A£« 

1-*©4l»±rs. WftB. WEjWMRKJtlf-rii. 

*.<E>tt6,, *E#^«:itaH-rs«P»©KaB. i^Effi 
fttCfBB-r 5««tctfc« L «ft«Effi 
t4#ftt,>©r\ ffi«fi«:SfaorE*4S««:(STr* 
jtfattEfitt****©-*?. SSfiSrgfffll/T&gL^ 
KE**»fiT*r. SPSWciftttWKE^^flPffl bit 

a s if a . s»tc±» ofc^E-caffi*i«as ns 

[0 00 3] ftmsomttti. ttflHWKc J: o r-B$ 

f«JE^±ff-r-5Ct*J*S. Sfc. JKft3ii&£ftt>n 
»"C^*»»^0-CrtE3W«««:±JW-*. £©££. 



(2) #^9-2 5 9 84 2 

2 

#*fWM»cciB^rfciaa»Sttrffiffloii8ft«JSi 
[0004] aaa»r*5R±#*rt]W4«e*©«H 

Sft^*jft©Wrffi«jS*ia 1 K^f . C©H©ffiBBSft 
»«*©$£# 4 «. WftrtE#Jb#T*£M*Fl/. 
E*M5T*4£IWPT**J:5«:. Wtt*W**><*6 

*rtauri>s. A*6»#i*7%. «pa2©«^{c 
io on*/**-? h 8*^brH^stiri,>ajEflBa^-9© 

±n«raWK>W3EO-C<,»4. iE«»?-9ttJta?ll 0 
C©1ta?Ll 0*^*6TffE3tl5*»7-e 
B»t/CBWPl/Tlr»S. C©»fi©«B!SftJi5Wl6tt. 
SftrtEA*Jb#-rS£. #<*7#fflO±lf6*rC. iEffi 

«Kf 9©jta?Li o^MPstis. *a?u o#hps 

h££. «ttrt©#*B. JtMTLl O^iijiLr. MP 

a2tcMPs*i;fc#swL5*aaoT. refccwcgfa 

3ft*. fKSrtEMBTTSi. ><*6;W*Ftt7*iE« 
Wf9«CflUfttTjM?L10*ff«U ££#4£M 

20 mz. cvmomwmmmm. ><*8raM*7* 
ffEU"ci»s* s . '<*KRto-,tdA r«a?L4fflS-r 

[0005] 

[fSW»?tfcL<fc5£?-£fS5I] HI £5***5 @ 

Ba»rft3K±#4ti*ai-r**Bsw»«»tt. 
#4fp»»K. SHtK j: a atwiur it©!* 

30 [0006] tew =fA©»tt"cm*-r*s^F* 
rt»-rs«raBSft»«fett. *»©j§*«»Kj:-j-cfi 

^Kf«Uft<ftSCi4>#A6n^ 0 J/c, 

3CW)»ftKJ:0. ^Ff***jESr*cfP«i 
Lft<ft£tik#S.<E,*T,£. K4^F*ijE*«:fBftl/ft 
< ftr>fc«fflaft**?lfeB. «?fcrt»E***±ff l/tei 
SCC. *»©«P8|S#««3ftT. rt§|5**X4m?tfe?fiC 

riefflsn-r. a*ft*ffirfi6fflstisci***s. c 

40 ©it. ^^©*'Xgfffi^ ; &®x.rm?i!JF , 1g|5E^^ 

[0007] cne>©5W». wmicfnbT&'t&ft 

©tt»*««Bc-r*i««HHr**. @*rffi#ftt8jfi 
■c. ^rtEA5^SCi:±#L/fcit(csgj|(cM#-raS 

MuVmStl-COS (H^6 - 3 8 1 5 5^fi«. X 
- 4 2 0 4^$R) . cn^©5^8«:fB|g$na 

so S(c, rtE*i»««:±ffl/fci*tcKti^43Sc±^Fil/ 



[0 00 8] bfrLWh. C<DWj&<D®fflMM}mflS. 

mztmimm. Mt£m*-zzm&.Tzi.m?, 10 
m^ttmvmzmxt zviw* mxT&z&mt t •&© 

[0 00 9] *|iHtt. SZlCCOlK&ZMmZCt 
[0010] 

PM2i. «P»2"CB(»3nift^^)||4r-XltCrt 
H3H6£iI*i*<!:. «PSE2tftJ&£H*-;*irH 
^3 tlfc«ft©rtE*ia«(C ±» 0 A: <t * CCH# 1*3 
BEJb»*l»±-J-S3:^4 i*fl|A4. 

[ooi i ] shic, *ftw<D®mMfimnmt, n& 
ii^-x i {cjg«sni«p*2© i ia©-a5©?§s 

«»©rtE*«aSHc±»ofci*K:. i§&&g©f§t,>i2 30 

[oo 12] ^ecc. *ftH©n^2cc£«tt-&8n . 

£#4#$]#U ££#4>W«lL&t,>i*K:. AO 
to 0 l 3 ] 

[»9l©JBi©»»] felT. *fti!i;©£tfc©J£It&HS9 

tc»-3t>rittMi-5. fcft-u men*? nmwtm 
Tie©fc©icft£L&<.>. 

[0 0 14] $e>tC. C©W«»B. WlFBI*©ttH* 



&KW9-2 5 9 84 2 
4 

*wafc«>©^8©iiiij ccij*3tia»ttK:ttei/-a> 
s. fc/c> ^^©KHtc^snssm?:. HJg©^ 
«8©»tf «c«jrr 4 fc ©r b& t r & t >. 
[00 1 5] mzicjjiir&mMPi&nmtt. ~°j>d\>- 

xtztAr.-'Xmm-c, AB£Mir-z l cc. ismstf* 
4. C©ftlf5£II^-Xl©&fIPa5£HS-f-2>£tP^2 

4*wr m&m?mmmmiw.mt- k 

i *« , - 7 T)i - ')9-^a-{ *>~xm 
aMftracifcrsa. ««*tt«+-©W6iR*"fe 

B&mtr-Z 1 KJg&U + tt*t*P«2©jEflS«FF«: 
[0016] M&mtr-Z 1 B. S*BJ*LfcftRtt 

1-aarig-c. i?ffitc-**ji/3SE©>***i&rr. ftffj 
-■?A^©ftif5^i^-^ it*. saccr-#-s„ 

[0017] ftB&mtr-Z 1 «. gaPSPiC«PS2?r 

JS^-B««^^f h8 4rt-0-C£*Pa2*»6lftl*3*i 

[00 18] itP^2B. ^4Wltl>4. S 
^F4 4rtiST 4«P^2©K®a ; &03CC^-ro C© 
0©«PM2B. «P£2©tM>£RJPU ^PSB(C*g 
WiMv hS^/M/TIEffiJS^ 94*^©r(,>4. IE 
ffiffi^9B. 4>iC»«:lta?L10 4BBPl/ri,>*. SfciE 
ffiffi-T-9©±ffitCB. 1-^11 ?rm35fCX* 7 

WO. jE»*T-9i©MtcS^4-C*4^*6 4^H* 
7i*E»l/-Ctr>5. *ft7»*««l 2©THCC3'A 
1 3*«)i0rt>*. ^ff*7^EffiS J F9©»a?Ll 0 

zwmtztttbic. ^Fft7«jtaai o©±bbk. 

6-C»ttWCCffE3nt(,>S. H3?L 1 0 ©ftfflifttc 
B. #ft7 4»ffi«CflMfStt6i!]i»l 4*RWri>4. 
»jfi?Ll 0«cffE3n4#ft7«. »a?Ll 0***«: 
H*LTS^^F4 ><*6tt. 3c 
*#4«crt»Sti*WttSE3i5-i-SWtt#t?*»). T^cc 

isi*>r>r#*Sj^>:»K:/h3<<c*»««:©=i'f^'«* 
r*4. 

[00 19] ^ttSPWCcB, HwO«ci>**. 



(4) 

5 

tt*©wttwtttt. mmnzmmtzTwv. (&©si5^ 

<fc9fc*K4!I< l/fct©*fl6ffl-r&4. H?te©rt§|5E 
MfilM l/fci * K . =f A tfS¥ttf*©Tffi±f*#¥ffltt 

©jfctEasftTHWc**©?. E^sarw^ur 

[0 020 ] C©flBS©3c£#4tt. WfeflEEtfSJSE 
*9fcfil»£*{CH#l^(cfiS83fta. ><*6*9Ptt 10 
7*iE»S^-9tCff 0*m*l/rt>4 
WfertEai-bJWSi. »ii?L 1 0 Kfpffl 
*S#*E*9F{*7 4««0±lfTHyrr4. C ©ASStC 
ft £ 4 . ®fert©#x Ht, iE«^ 9 ©Mil?l 1 0 4 . 
iS+t»;7 , l 1 ©8SWI 54i!i@l/ TH*?f KttiJH § 
ft*. Sl+f;7 - MfC(i, 13 3 iC^-fJ: 5 KgfStfL 

5£$ipgt(,>s. #*7*jjta?Li o*>6«ns«ift 

rtE, l»t»*A«43c±#4#M#r*fH»E«. fci 

*«. - 7 tr)i - ti k 5 o Ami&vm^m 2 0 ± 5 k 

g/cm'CCRSSfti. ££#4©fW>Ett. Btttf 20 

«aii"r'5E*Ktb«i/r^«:fit>E*ccR3esn4. 

[002 1 ] ®feB. m&mT-Ts 1 ©BBPSB4SP 
«2rSlffi{CHaOTl>S. IfPSZK. /<;1<X5$©Y 
AG U-tfig&l/TftJfc&IB^-* 1 Ka«(CH5£3n 

anaE2tt. ftj^n^-x iccsxA3ft. -e©^ 

U-1f-tf-A©Htfjtt. ttP«2£fl$ 
&14--X 1©%|?4, faO. 20mmi, 0. 15m 30 
m©ai3{c^ai[rtS«t^(cS:S3<aS. u— «f-tr- 
Att. «PS2©^tcs-,r^2$^r. «p^2© 
£H*ftJB&H*-x l ©rtfflKSiSBK^rs. u- 
if-tr-A©j«HK«. *«tt#xit/-cg*#x4i« 

Wl/T, &fl»t©&JB&BHr— X 1 £*tP*2©»ft4 
P^ltf*. 

[0 022 ] ?§JgSn£WPM2 © 1 2XD%m 

5SK*ftiaj:0S< LT. «fe©rtE**SfiKc±»l,fc 

i^cc^s^s©Pi^aA«3nr. **p22£ftj& 

-X 1 i«P«2©U— «f-»ftW»©»fH*^l/Tl> 
S. B4tCfe(,»T. (a), (b), (c), (d) 
B, H2(C7W*Mfift»«||!© (a) (b) (c) 

(d) *ia©»rffiia*^i/r(,>*. comoftwmftM 

WfeB. biZ2©ig«$SK4 0. 15mm. a. c, d2 
©8«&g40. 2 0mmiiri>4. ®&&£©&C> 

baa. jsaaat^ao&rj. «fc©piEa*JwrR:±* 

[0 02 3] biZWWIGT. ttfeMHWlfCKlllStl 50 



$$38¥9-2 59 842 
6 

a-ansaE^jj. ^4*h^5ea, Tftfc^ 

3^f4©fBftE<fc9fci(f<RSSftS. abcdffl 
4. fc£*«0. 2 0mm©8«aUS£t,fcft#£«4r 
-Xl©«^;frMft6 0 kg/cm' £TftK. -» 
tH*E*tti:ftJ:»)fc.(S<tta. «P«2 4ajB&R* 
-X 1CCU— !f-?§Sr5 4^(C. «P«2©12©» 

fi<m *«ii4>hs ^aaa^ii 
<-rsm u-f-e-A©*sg&£*t<-f stfis 

[0024] «p^2 tM>&mT-* i b, ne©^ 

ttTU-lf-igftOT. &8SIS40. 20mmi, 
0. 15mmit5, 

(D Ajl/^ifi N4ms 

© mE 400^5 00V 

© fift 0 (REP RATE) 3 2PPS 

© Xt-K 5~12mm/s 

© ^RStttfX (N,)«BE 0. 5kg/cm' 

© U— tf-tf-ASUfcS 0. 5~0. 7mm 

[0 02 5] 3 *£9i©ff|»£AJgtt%K. 05 

©wwacenvrj^K. #iar*-*22iaw*i/a»aft 

Willi 3«*^©«ll!*S«rEl>«l*K:ftfla-rs. C© 

B©ensiA^«tt». s 2 ©wsigMWBWisiBt; «fc 

-5(C fc£*K. b2©jgjg&£4acdaj:9fc§i< 
It, m?ffe©F'9E^StC±^U/c4ttCbj2 ; &W»T3 

tts. c©«tt©ffnaA^«%». mmz 

2r*Sa2> *fcBcia©jg«5SK*ffi©ia«fc»)tS8 
<-rSCit-C*5. al. £fctici3©£$ttK£« 
<-r^<t, M«-C7n-rJ:^«:itP«2©«l»3WSOBO 
r. rtE^xA-xtcgfm-c^s. 

[0 02 6] 

[*w©a&#] *»w©*Hssfiug«iia. nje&m* 
-x (cjifs s ti ^.^pg© i mommm&zibm <t o s 
<ur. SftortE^g&Ki^i/fctStc. 

©iit^a^seaisti-So c©flia©afiBSfljK«»». 
wfe©rtE*as(c±»or. *tnmfflk%m&m>f& 

<ftofci#(c. jg«?£K*§s< i/rt»«H*tt«JIW 
^©ffi©SR^BK«l/ftl>*>6-C*S. 

[ o o 2 7 ] s ^c. ra«©&nsAjB«ifeit. «k 

er. c©ci4H^r-2>fc©ti:. vmism* 
-^{c*»©jnns*!iwiofti». ftffj 

ti(C»fC. *«W©«B!SIHg«»tt. *fP«4AJI5 



(5) 



ictvmvti. ?g«®g©gaistt«©-ciH*-c* * 

*©H»#«»Sft5J:9«:llWS"C*. £lftc^a£ji 
[0 02 8] *^W©W^2«:ieiS-rs^M 

c»4 *k. ®m&g.<Dm^mfimmbx. uaeoi 10 

«ftl*3E*«SS:fc±»-r4©«:l»Jl:r4. b 

^#X#HMB#*a*aS*ttEfl±##i@C -3 

i>. 20 
[0 029 ]$ &K**ffl©ffB3M#«iBK. iHSk 

g©sii>gfs#«}i-f s-gi3i8»E#£. ££#©fi« 

EAOfcHKRSOTi**©?. -B*W&«»rtE©± 
iKiot. ft^H{r-X©-flU>WiO-C. 

[0 030] «»rtE#*«CCJd*LT«HS!aj&«fe 
©«P»*flaW(*«tfSti«4. *ilW»«:j|KSbfc 



^¥9-2 59 84 2 
8 

tifert gP©g|5 D 0 a AS^ 0 TttttJ 3 ft 5 C £ ifitt < . £-C>G 

i® i ] aaa»i-S3Sc^#*rt«-rst!6*©«i«sft 
jim©iov«^-rKBBH 
[02] *»«©-3<Ett©0»*7n-j-ffiMa[ft0«ib© 

MM 

[S3] H2(cjnTttHSft»*«tli©«n»45%-riRiffl 
0 

[0 4 ] B 2 fcijVrffilSISft»«fc© ( a ) . ( b ) . 

( c ) . ( d ) a© u -if -?§sa5»4in-rKffiii 

[05] *«W©ft©||»©}gSB*^neHSft««jl!l 
©MSB 

2 •••«□« 
4 

5-«JMl 
6 

9-jEffM? 

i o - jtaa 
i i ■■•««* * 

1 2-&BB 
1 3-=fA 
1 4-fl» 



[H3] 



\ 



\ 4 f 



1 1 




(a) 



0.20» 



fd) 



O.20~ 



JP1997259842A 



1997-10-3 



Bibliographic Fields 

Document Id ntity 

09)[«fTB] 
B*B1*»Jt(JP) 

aiwi#»aa(A) 

(ll)[»HHHH 

1#BB¥9-259842 
(43)[4tMB] 

¥fitc9^(1997)10E3B 

Public Availability 
(43)[ttMB] 

¥/£9^(1997)10S3B 

Technical 
(54)[«W(D*»] 

(5i)[HB1*»»«»6lK] 

HO 1M 2/02 
2/12 101 
102 
[FI] 

H01M2/02A 
2/12 101 
102 

2 

OL 

l±nm 

6 

Filing 
WSff*] 

(21)[HU»#] 
ftBI¥8-72031 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication Hei 9 - 259842 

(43) [Publication Date of Unexamined Application] 

1997(1997) October 3 days 

(43) [Publication Date of Unexamined Application] 
1997(1997) October 3 days 

(54) [Title of Invention] 

SEALED TYPE SQUARE BATTERY 

(51) [International Patent Classification, 6th Edition] 

HO 1M 2/02 

2/12101 

102 

[FI] 

HO 1 M 2/02 A 

2/12101 

102 

[Number of Claims] 
2 

[Form of Application] 
OL 

[Number of Pages in Document] 
6 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 8 - 720 3 1 



Page 1 Paterra Instant MT Machine Translation 



JP1997259842A 

(22)[fcti8®B] 

¥$8^(1996)33270 

Parties 

Applicants 
(7l)[tfcMAJ 

000001889 

*B£tff □ rfi JjCB£*il2T § 5§5-^ 

Inventors 
02)[JMl*] 
[ft*] 

(SI 

*»&*ntf«K*il2Ti5#5# = SMt 

Agents 
(74)[««A] 

mm mil 

Abstract 

(57)[Bfi] 

am] 

c»:«*tt«lft± a r«*R&fl»«»«1RJ|L«: 
&□> 2 1 % i icrtjttitt** 

ftffe&B^-X l l=*«*ti*ttP»2© 1 ffl 



1997-10-3 

(22) [Application Date] 
1996 (1996) March 27 days 

(71) [Applicant] 
[Identification Number] 
000001889 

[Name] 

SANYO ELECTRIC CO. LTD. (DB 69-053-7303 ) 

[Address] 

Osaka Prefecture Moriguchi City Keihan Hondori 2-5-5 

(72) [Inventor] 
[Name] 

Kakiuchi furthermore 
[Address] 

Inside of Osaka Prefecture Moriguchi City Keihan Hondori 
2-5-5 Sanyo Electric Co. Ltd. (DB 69-053-7303 ) 

(74) [Attorney(s) Representing All Applicants] 

[Patent Attorney] 

[Name] 

Toyosu Yasuhiro 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

valve opening doing safety valve securely, it offers sealed 
type square battery which prevents accident with rupture of 
metal case to inexpensive with simple structure. 

[Means to Solve the Problems] 

sealed type square battery has being welded in square metal 
case 1, and opening which possess opening when seal cover 2 
and are built in to square metal case 1 thegeneration of 
electricity base and internal pressure of battery which 
havebeen plugged rose in fault, valve opening doing, safety 
valve 4 whichprevents internal pressure rise. 

It makes weak welding intensity of 1 side of seal cover 2 
which iswelded in square metal case 1 in comparison with 
other side, when internal pressure of battery rose in fault, this 
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So 



side being cut off, seal cover 2 and portion of welded part of 
square metal case l are done, breakage the smoothly exhaust 
do gas of internal. 

In addition self being something which returns after valve 
actuation,it sets safety valve 4, low valve opening of safety 
valve 4 operating pressure which it does,side where welding 
intensity is weak in comparison with pressure which breakage 
is done. 




Claims 

X(i)(Z>BBP»ir»ft$*irBBPfiP* 
n»**SO«(2)fc. »P«(2)-CEH*$*l4 

P»(2)tft»4B^-X(i)-cBB***tfc*» 
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ft»*H^r-X(i)lz*tt*tiS»p»(2)© l 
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3ft«aBr**ir»P»(2)t*»*«^-X(l)© 

*»»»«)-«*<«»*ti4cfc5ic«jaaFtLT 



[Claim(s)] 
[Claim l] 

square metal case which possesses opening (l) with, being 
welded in opening of this square metal case (l), opening seal 
cover which is plugged (2) with,with seal cover (2) plugging 
generation of electricity base which is built in to square metal 
case (l) which is done and, When seal cover (2) with with 
square metal case ( I ) internal pressure of battery which 
plugging is done rose in fault, valve opening doing, in the 
sealed type square battery which has safety valve (4) which 
prevents internal pressure rise, 

When welding intensity of portion of l side of seal cover (2) 
whichis welded in square metal case (l) was weaker than 
other side, internal pressure of battery rose in fault, side where 
welding intensity is weakbeing cut off, in order seal cover (2) 
with portion of welded part of square metal case (!) breakage 
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to be done, being constituted, sealed type rectangular battery G 
whichbecomes and makes feature 

[Claim 2] 

safety valve (4) as for operating pressure which valve opening 
is done, side wherewelding intensity is weak doing, breakage 
is low in comparison withpart breakage pressure which local 
part breakage is done, at same time when, the self being 
something which returns after valve actuation, when battery 
internal voltage rises in fault, safety valve (4) valve opening 
does safety valve (4), the safety valve (4) does not operate, 
side where welding intensity is weakdoing breakage, In order 
to prevent rise of battery internal voltage, being constituted, 
the sealed type square battery G which is stated in Claim 1 
which becomes 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, when battery internal voltage rose in fault, 
valve opening doing, regards sealed type square battery which 
builds in safety valve which prevents breakage of the battery. 

[0002] 

[Prior Art] 

alkaline storage battery or other conventional sealed type 
square battery has built in safety valve. 

As for safety valve, gas occurring in battery internal, when 
pressure of internal rose, valve opening being done, 
discharging gas of the battery internal outside battery, battery 
prevents fact that rupture itdoes. 

As for battery, when internal pressure rises suddenly, sealing 
part which hasbeen plugged to airtight rupture it can think of 
opening that itdoes. 

As for rupture of sealing part which originates in high 
pressure gas, damage is large by comparison with destruction 
which originates in the high voltage liquid. 

Because liquid is not a compressibility, discharging extremely 
minute amount, pressure itcan decrease suddenly, but because 
gas is a compressibility, discharging trace amount, at once, 
pressure does not decrease, pressure operates continuous in 
sealing part and rupture does. 

When battery rupture is done with gas pressure which rose 
suddenly.seal cover being flown from square metal case of 
battery, it is thoughtthat it becomes hazardous state. 

[0003] 
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As for storage battery of sealed type, with use environment 
internal pressure rises has in temporary. 

When it discharges with for example large current, or 
overcharging does gas occurring, battery internal voltage rises 
has . 

In addition, when burning, gas occurring with internal, the 
internal pressure rises suddenly. 

This time, safety valve operating, discharging gas, in order 
toprevent breakage of battery, it is designed. 

When battery internal voltage decreases to normal value, 
valve closing it does safety valve. 

When safety valve does valve closing, sealed type square 
battery becomes state which canbe reused. 

When safety valve valve opening doing, gas of trace 
beingdischarged, battery performance decreases more or less, 
but it reconstructs to state which can be reused. 

secondary battery of sealed type, charging, self returning from 
factthat it is repetitive use possible, safety valve in after 
operating, has made useable structure. 

[0004] 

self cross section structure of conventional sealed type square 
battery which builds in safety valve whichreturns is shown in 
Figure 1. 

When when battery internal voltage rises, valve opening it 
does safety valve 4 of sealed type square battery inthis figure, 
internal pressure decreases, valve closing in order for it to 
bepossible, spring 6 which possesses elasticity is built in. 

spring 6 valve body 7, through insulating gasket 8 to center of 
seal cover 2,has pressed upper surface of positive electrode 
terminal 9 which is locked in elastic. 

positive electrode terminal 9 is a through hole 10, being 
plugged with valve body 7 which is pressedthis through hole 
10 with spring 6, valve closing has done. 

As for sealed type square battery of this structure, when 
battery internal voltage rises, valve body 7 beingpushed up, 
through hole 10 of positive electrode terminal 9 is opened. 

When through hole 10 is opened, gas inside battery, passing 
the through hole 10, passing vent 5 which is opened in seal 
cover 2, isdischarged outside battery. 

When battery internal voltage decreases, spring 6 pushing 
valve body 7 to positive electrode terminal 9,through hole 10 
plugging is done, safety valve 4 valve closing is done. 

As for sealed type square battery in this figure, valve body 7 
is pressed with spring 6 also to be plugged it is possible 
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through hole with rubber, but inplace of spring. 

rubber directly through hole can also make structure which is 
pluggedwithout using valve body. 

[0005] 

[Problems to be Solved by the Invention] 

As shown in Figure 1, there is a feature where self sealed type 
square battery which builds in safety valve 4 which returns, 
after safety valve 4 operating, the valve body self returning 
due to elasticity , returns to original position, can keep battery 
internal in sealed state, can use as battery. 

[0006] 

However, with elasticity of rubber temperature rising with 
excessively large current of battery, rubber melting and 
hardening sealed type square battery which buildsin safety 
valve which valve closing is done, closing through hole, it is 
thoughtthat it stops operating normally. 

In addition, safety valve which builds in spring can think also 
that valve body stops operating normally with occurrence of 
rust. 

sealed type square battery where safety valve stops operating 
normally, when battery internal pressure rose, sealing part of 
battery being destroyed, discharges internal gas outside 
battery. 

Furthermore, sealed type square battery always is not used 
with proper condition, is used is with abnormal method. 



This time, exceeding gas exhaust ability of safety valve, when 
battery internal pressure rises suddenly, sealing part of battery 
does breakage, is. 

[0007] 

If these adverse effect make breakdown of safety valve which 
operates in the mechanical nil, it can cancel. 

Quite, when with simple structure, battery internal voltage 
rose in fault, sealed type square battery which provides slot in 
square metal case securely as safety valve which the valve 
opening is done, is developed, (Japan Unexamined Utility 
Model Publication 6-38 1 55 disc!osure> Japan Examined 
Utility Model Publication Hei 5-4204 disclosure ). 

sealed type square battery which is stated in this or other 
disclosure, when in inside surface* or the outside surface of 
square metal case, internal pressure rose in fault, has provided 
the slot as safety valve which breakage is done. 

Because portion of slot of square metal case is easy to do 
breakage ,when battery internal voltage becomes high in fault, 
breakage doing with this portion, it can discharge gas. 
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safety valve of this structure because structure quite is simple, 
is a feature which operates securely. 

[0008] 

But, sealed type square battery of this structure in order 
breakage to do, has thenecessity to process with high 
precision with pressure which the slot is set. 

Because as for that, shape of slot being internal pressure, 
pressure which breakage is done fluctuates. 

Furthermore, because sealed type square battery of this 
structure with step whichproduces square metal case, needs 
special fabrication process which processes slot with high 
precision, there is also a deficiency where production cost of 
the square metal case becomes high. 

[0009] 

As for this invention, furthermore this deficiency is solved 
being somethingwhich was developed in objective, as for 
important objective of this invention, as hazardous rupture of 
battery can be prevented effectively,excess treatment 
processing in order to prevent rupture of battery it does not 
need and large amount it is to offer sealed type square battery 
which can beproduced in inexpensive. 

[0010] 

[Means to Solve the Problems] 

As for sealed type square battery of this invention, being 
welded in opening of square metal case 1 and this square 
metal case 1 which possess opening opening with seal cover 2 
and seal cover 2 which have been plugged plugging 
generation ofelectricity base which is built in to square metal 
case 1 which is done and, When with seal cover 2 and square 
metal case 1 internal pressure of battery which plugging is 
done rose in fault, valve opening doing, it has safety valve 4 
which prevents internal pressure rise. 

[0011] 

Furthermore, sealed type square battery of this invention has 
made welding intensity ofportion of 1 side of seal cover 2 
which is welded in square metal case 1 weaker than other 
side. 

As for this sealed type square battery, when internal pressure 
of battery rose in fault, theside where welding intensity is 
weak being cut off, seal cover 2 andportion of welded part of 
square metal case 1 are done, breakage smoothly exhaust do 
the gas of internal. 

Seal cover 2, laser welding doing, is locked to square metal 
case 1. 

[0012] 
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Furthermore, valve opening of safety valve 4 side where 
welding intensity is weak breakage doing operating pressure 
which is done, it sets sealed type square battery which is 
stated in Claim 2 of this invention, low in comparison with 
thepart breakage pressure which local part breakage is done. 

Furthermore, when self being something which returns after 
the valve actuation, when battery internal voltage rises in 
fault, safety valve 4 valve opening does the safety valve 4, 
safety valve 4 does not operate, side where welding intensity 
isweak doing breakage, rise of battery internal voltage is 
prevented. 

[0013] 

[Embodiment of the Invention] 

Below, form of execution of this invention based on the 
drawing is explained. 

However, embodiment which is shown below, being 
something whichillustrates sealed type square battery in order 
implementation to do technical concept of this 
invention,sealed type square battery specific does not do this 
invention in below-mentioned ones. 

[0014] 

Furthermore, this specification, in order to be easy to 
understand Claims, "Column of Claims ", and symbol has 
done number which corresponds to member which is shown 
in embodiment, in member which is shown in "Column of 
means in order to solve problem 

member which simply, is shown in Claims, with those 
whichspecific are done never it is not in member of 
embodiment. 

[0015] 

sealed type square battery which is shown in Figure 2 has 
been filled, with nickel-cadmium secondary battery,in square 
metal case 1, generation of electricity base and electrolyte 
solution. 

battery, opening of square metal case 1 and this square metal 
case 1 has seal cover 2 which is plugged. 

sealed type square battery which is shown in figure is 
nickel-cadmium battery, but sealed type square battery 
specific it does not do this invention in nickel-cadmium 
battery. 

sealed type square battery can also make for example 
nickel-hydrogen electric battery and lithium ion secondary 
battery etc. 

Generation of electricity base electrode board +- through the 
separator, being something which is laminated, generation 
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ofelectricity base - connects pole to square metal case 1, + 
poleconnects to positive electrode terminal of seal cover 2. 

[0016] 

square metal case 1 bottom forms in rectangular cylinder 
which is plugged. 

square metal case 1 is produced, press doing iron sheet and 
stainless steel plate or other metal sheet,forming in 
rectangular cylinder v namely tube with bottom which has 
bottom. 

square metal case 1 of iron sheet make, press forming after 
doing, or with preprocessing which press forming is done, 
administers nickel or other plating to surface. 

You can use also aluminum for square metal case 1 . 



Seal cover 2, through insulating gasket 8, has locked positive 
electrode terminal. 



sectional view of seal cover 2 which builds in safety valve 4 is 
shown in the Figure 3. 



positive electrode terminal 9 has opened through hole 10 in 
center. 



center protruding it does electrode cap 1 1 in upward direction, 
it arranges the spring 6 and valve body 7 which are a safety 
valve 4 between positive electrode terminal 9 . 

valve body 7 has laminated rubber 1 3 in bottom surface of 
metal sheet 12. 

valve body 7 in order to be plugged, as for valve body 7 in 
upper surface of the through hole 10, with spring 6 has been 
pressed through hole 10 of positive electrode terminal 9 in the 
elastic. 



It can designate aluminum square metal case 1, as light 
weight. 

[0017] 

square metal case 1 , laser welding doing seal cover 2 in 
opening, has beenplugged to airtight. 



positive electrode terminal through insulating gasket 8, 
insulating is done from seal cover 2. 

[0018] 

Seal cover 2 has built in safety valve 4. 



Seal cover 2 in this figure opens center of seal cover 
2,through insulating gasket 8 to opening, caulks positive 
electrode terminal 9. 



In addition electrode cap 1 1 spot weld is done to upper 
surface of positive electrode terminal 9, in airtight. 
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raised part 14 which sticks valve body 7 to airtight is provided 
in outer perimeter edge of through hole 10. 

valve body 7 which is pressed in through hole 10, through 
hole 10 being plugged to airtight, keeps safety valve 4 in 
valve closing state. 

As for spring 6, elastic deformation which is built in to safety 
valve 4 with the elastomer which is done, it winds and facing 
toward lower diametergradually is coil spring of spiral which 
becomes small. 

[0019] 

unshown, can use also elastomer for elastic component , in 
place of the spring. 

Furthermore, safety valve which uses elastomer as elastic 
component through hole canalso make structure which is 
plugged with elastic component itself without using the valve 
part material, with elastic component and valve part material 
as integrated structure. 

safety valve which uses elastic component of elastomer, 
structure being simple,actualizes feature which can be 
produced in inexpensive. 

Furthermore because elastic component of elastomer when 
those which make the intensity hard through hole when with 
bottom surface which is plugged, incomparison with other 
portion are used, internal pressure of battery rose,whole 
bottom surface of elastomer being compressed, planar way 
valve opening ispossible, valve opening doing with wide 
surface area, compared to valve opening is possible safety 
valve securely. 

[0020] 

safety valve 4 of this structure, when battery internal voltage 
being low in comparison with set pressure , is kept in valve 
closing state. 

spring 6 pushing valve body 7 to positive electrode terminal 
9, because through hole 10 it hasbeen plugged. 

When battery internal voltage rises, gas pressure which 
operates through hole 10 pushing up valve body 7, valve 
opening it does. 

When it becomes this state, gas inside battery, passing the 
through hole 10 of positive electrode terminal 9 and vent 5 of 
electrode cap 1 1, is discharged outside battery. 

As shown in Figure 3, vent 5 is opened in electrode cap 1 1 . 

When battery internal voltage * where valve body 7 leaves 
from through hole 10 you restate the safety valve 4 as for 
operating pressure which valve opening is done, when it is a 
for example nickel-cadmium battery approximately 20 +/- is 
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set to 5 kg/cm 2 . 

operating pressure of safety valve 4 is set to low pressure in 
satisfactory battery by comparison with pressure which 
rupture is done. 

[0021] 

battery opening of square metal case 1 has been plugged to 
airtight withseal cover 2. 

Seal cover 2, YAGlaser welding of pulse type doing, is locked 
to airtight to square metal case 1 . 

Seal cover 2 is inserted in square metal case 1 , irradiates laser 
beam to the outer perimeter and boundary of square metal 
case 1, laser welding is done in square metal case 1. 

Melting seal cover 2 and boundary of square metal case 1, it 
welds laser beam. 

Output of laser beam is set, in order seal cover 2 and 
boundary of square metal case 1 , to be able to melt in depth of 
approximately 0.20 mm and 0.15 mm. 

laser beam scan being done alongside outer perimeter of seal 
cover 2,in inside surface of square metal case 1 welds entire 
periphery of seal cover 2 in the airtight. 

spray doing nitrogen gas as inert gas, it prevents square metal 
case 1 of the metallic and oxidation of seal cover 2 to 
periphery of laser beam. 

[0022] 

battery has tried seal cover 2 and portion of welded part of the 
square metal case 1 to do making welding intensity of 1 side 
of seal cover 2 whichis welded weaker than other side, when 
internal pressure of battery rosein fault, side where welding 
intensity is weak being cut off,breakage. 

Figure 4, has shown, square metal case 1 of sealed type 
square battery which is shown in the Figure 2 and cross 
section of laser welding part of seal cover 2. 

In Figure 4, (a ), (b ), (c ), (d ) has shown (a ) (b ) (c ) (d ) 
sectional view ofeach side of sealed type square battery which 
is shown in Figure 2. 

sealed type square battery in this figure welding depth of b 
side hasdesignated welding depth of 0.15 mm* a s c s d sides 
as 0.20 mm. 

As for b side where welding depth is shallow, welding 
intensity becomes weak, when internal pressure of battery 
rose in fault, the breakage does. 

[0023] 

b side doing breakage, battery as for part breakage pressure 
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which breakage is done, is set to local highly safety valve 4 in 
comparisonwith operating pressure of pressure^ namely 
safety valve 4 which valve opening is done. 

If burst pressure of square metal case 1 which designates abed 
side, as thewelding depth of for example 0.20 mm makes 
approximately 60 kg/cm 2 , part breakage pressure becomes 
low in comparison with this. 

When laser welding doing seal cover 2 in square metal case 1 , 
to make welding intensity of 1 side of seal cover 2 weaker 
than other side, themethod of making overlap ratio of pulse 
welding low. Method of making welding width small. Method 
of making scan rate quick. There is a method etc which 
enlarges bundle diameter of laser beam. 

[0024] 

Seal cover 2 and square metal case 1 , laser welding doing 
with below-mentioned condition, designate welding depth as 
0.20 mm and 0.15 mm. 



<GAI ID=0001> 



•1 ~4ms 



pulse width 1-4 ms 



mE- 



•400~500V 



<GAI ID=0002> 



voltage 400-500V 



Efcy(REP RATE)- 



•32PPS 



<GAI ID=0003> 



stacking (REPR ATE ) 32 PPS 



•5~ 1 2mm/s 



<GAI ID=0004> 



speed 5— 1 2 mm/s 



^S§tt#*(N2)q>atE 0. 5kg/cm2 



<GAI ID=0005> 



inert gas (N2 ) jet pressure 0.5 kg/cm<SP>2</SP> 



•0. 5~0. 7mm 



<GAI ID=0006> 



laser beam bundle diameter 0.5 - 0.7 mm 



[0025] 

ttlz % *W9KD$5ffiMftMnmt. M 5 aft 



[0025] 

Furthermore, sealed type square battery of this invention, as 
shown in oblique view of the Figure 5, can also make square 
metal case l where 2 edges which oppose have curved. 

Always, specific it does not do sealed type square battery, in 
battery whichdesignates cross section shape as square shape 
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in this specification. 

As shown in Figure 5, 2 edges which oppose you use for 
widemeaning of including battery of shape which curves. 

sealed type square battery in this figure, in same way as 
sealed type square battery of Figure 2, making weak welding 
intensity of for example b side in comparison with the acd 
side, when internal pressure of battery rose in fault, cuts off b 
side. 

Furthermore, sealed type square battery of this structure can 
also make weak welding intensity of a side or c side which is 
a side which curvesin comparison with other side. 

When welding intensity of a side or c side is madeweak, as 
shown with chain line, end of seal cover 2 
becomingdeformed, smoothly exhaust is possible internal 
pressure. 

[0026] 

[Effects of the Invention] 

sealed type square battery of this invention making welding 
intensity of 1 side of seal cover which is welded in square 
metal case weaker than other side, when internal pressure of 
battery rose in fault, breakage does sidewhere welding 
intensity is weak. 

sealed type square battery of this structure, internal pressure 
of battery rising in fault,can prevent or other hazardous 
rupture where seal cover blow offs securely. 

That, when internal pressure becomes high in fault, breakage 
does thepart which makes welding intensity weak, but 
because breakage it doesnot do other portion. 

[0027] 

Furthermore, sealed type square battery of this invention, 
effectively can prevent hazardous rupture of battery possesses 
feature which is superior of in order toactualize this in spite, 
does not need fabrication process of excess in the square 
metal case. 

In portion of for example square metal case, battery which 
provides slot which the breakage it is easy to do square metal 
case has necessity groove fabrication to dowith high 
precision. 

Vis-a-vis this, when welding seal cover in square metal case, 
it canactualize sealed type square battery of this invention, by 
fact that welding intensity of 1 side is made weak. 

Adjustment of welding intensity quite is simple. 

Because of this, in order simply portion of case breakage to 
bedone, be able to constitute sealed type square battery of this 
invention, safety which large amount it produces in 
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inexpensive, is high there is a feature which the compensation 
is done. 

[0028] 

Furthermore, sealed type square battery which is stated in 
Claim 2 of this invention the self to have safety valve which 
returns, side where welding intensity is weak breakage doing 
operating pressure of this safety valve, because it hasset low 
in comparison with part breakage pressure which local part 
breakage is done,when battery internal voltage rises in fault, 
when safety valve does valve opening, the safety valve does 
not operate, Side where welding intensity is weak doing 
breakage, in order toprevent rise of battery interna! voltage, it 
constitutes. 

sealed type square battery of this structure, when battery 
internal voltage rose, usually, safety valve doing valve 
opening, prevents fact that battery internal voltage rises in 
fault. 

But, is quite rare phenomena, but safety valve which is a self 
recovering type can thinkalso that it does not operate 
normally. 

With fault of safety valve, when valve does not operate, or, 
when sudden pressure rise which exceeds gas exhaust ability 
of safety valve happensputting, sealed type square battery of 
this invention portion where welding intensity isweak 
breakage doing in local, discharges pressure outside the 
battery. 

[0029] 

Furthermore because it sets sealed type square battery of this 
invention, highly portion where welding intensity is weak part 
breakage pressure which breakage isdone, in comparison with 
operating pressure of safety valve, with rise of the transient 
battery internal voltage, portion of square metal case doing 
breakage, you cannot use fromnow on battery and become is 
not. 

[0030] 

battery internal voltage rising in fault, when sealing part 
entirety of sealed type square battery is blownoff, there is a 
possibility part which is accommodated in the battery internal 
being discharged outside battery. 

Before reaching to high pressure where as for sealed type 
square battery of this invention,when safety valve does not 
operate, sealing part entirety is blown off with low pressure 
breakage it does in local. 

Because of this, when safety valve does not operate, part of 
the battery internal doing, rupture it is discharged not to be, 
withconfidence, feature which can be used is actualized. 
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[Brief Explanation of the Drawing(s)] 
[Figure 1] 

self sectional view which shows sealing part of conventional 
sealed type square battery which builds in safety valve which 
returns 

[Figure 2] 

oblique view of sealed type square battery which shows one 
embodiment of this invention 

[Figure 3] 

sectional view which shows seal cover of sealed type square 
battery which is shown in Figure 2 

[Figure 4] 

sectional view which shows (a ), (b ), (c ), laser welding part 
of (d ) side of the sealed type square battery which is shown 
in Figure 2 

[Figure 5] 

oblique view of sealed type square battery which shows other 
embodiment of this invention 

[Explanation of Symbols in Drawings] 

1 

square metal case 
10 

through hole 
11 

electrode cap 
12 

metal sheet 
13 

rubber 
14 

raised part 
2 

Seal cover 
4 

safety valve 
5 

vent 
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7 
8 
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Drawings 
[03] 
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valve body 
8 

insulating gasket 
9 

positive electrode terminal 
[Figure 3] 
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[Figure 4] 



[EM] [Figure 1] 
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[Figure 2] 
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